that drive prionogenesis of specific yeast proteins. These low-complexity domains possess an unusual amino-acid composition enriched in glycine and uncharged polar amino acids, including glutamine, asparagine, tyrosine, and serine (March et al., 2016) . Whether PrLDs enable human proteins to form prions remains unknown. However, PrLDs are found in an emerging cadre of human RNA-binding proteins, including TDP-43, FUS, TAF15, and EWSR1, which are linked to fatal neurodegenerative disorders such as frontotemporal dementia and amyotrophic lateral sclerosis (Couthouis et al., 2012; March et al., 2016) . PrLDs render the proteins in which they are housed intrinsically aggregation prone. PrLDs also enable liquid-liquid phase separation, a condensation phenomenon that underpins the biogenesis of diverse membraneless organelles such as paraspeckles and stress granules. Liquidliquid phase separation creates high local concentrations of PrLDs, which can promote nucleation of pathological cross-b fibrils (Lin et al., 2015; March et al., 2016) . Similar to the portable nature of yeast prion domains, the ability of PrLDs to promote phase separation and aberrant fibrillization is also portable, and appending PrLDs to various proteins can transfer these properties (Kato et al., 2012; Kwon et al., 2013; Lin et al., 2015) . Remarkably, in Ewing's sarcoma, the second most common pediatric bone cancer, a chromosomal translocation fuses a large portion of the PrLD of EWSR1 to the transcription factor FLI1 (Figure 1 ) (Tan and Manley, 2009; Toretsky and Wright, 2014) . In this issue of Cell, groundbreaking studies by Rivera, Kadoch, and colleagues demonstrate that the PrLD of the EWS-FLI1 fusion protein phase separates and recruits BAF (BRG1/BRM-associated factor, also known as SWI/SNF) chromatin-remodeling complexes to tumor-specific enhancers, thereby activating the transcriptional events of Ewing's sarcoma. These findings establish that translocated PrLDs can elicit phaseseparation events, which unleash aberrant transcriptional cascades that cause cancer .
Using an unbiased mass-spectrometry approach, Boulay et al. establish that BAF complexes interact transiently with EWSR1 in a variety of cell types and also with EWS-FLI1 in Ewing's sarcoma . EWS-FLI1 acts as a pioneer factor in mesenchymal stem cells, the probable cell of origin for Ewing's sarcoma (Riggi et al., 2014) . Here, they discover that the pioneer activity of EWS-FLI1 to induce tumor-specific de novo enhancers at GGAA microsatellite repeats is aided by specifically recruiting BAF complexes, which remodel chromatin to spark transcription of EWS-FLI1 target genes. Like the EWS-FLI1 fusion, FLI1 could interact with BAF chromatinremodeling complexes, but FLI1 could not recruit BAF complexes to tumor-specific de novo enhancers at GGAA microsatellite repeats. Thus, an emergent property provided by the translocated PrLD enables EWS-FLI1 pioneer activity. Moreover, EWS-FLI1 forms numerous nuclear foci, whereas FLI1 remains diffuse . Thus, the ability of the PrLD in EWS-FLI1 to phase separate likely enables pioneer activity and recruitment of EWSR1 and BAF complexes to GGAA microsatellite repeats.
The authors further dissect the features of the PrLD that enable EWS-FLI1 to cause Ewing's sarcoma. More specifically, they establish that, in vitro, purified recombinant EWS-FLI1 and EWSR1 rapidly aggregate, whereas FLI1 remains soluble Couthouis et al., 2012) . Thus, the translocated PrLD from EWSR1 renders EWS-FLI1 aggregation prone. Replacement of tyrosine residues with serine in PrLDs alters the molecular grammar of PrLD-mediated phase separation and can reduce fibrillization (Kato et al., 2012; Kwon et al., 2013) . Indeed, replacement of 37 tyrosine residues with serine in the EWS-FLI PrLD ablates the ability of EWS-FLI to aggregate in vitro. Importantly, this tyrosine-replaced EWS-FLI1 variant is also unable to bind GGAA microsatellite repeats and to create active enhancers in mesenchymal stem cells. Thus, the ability of the EWS-FLI1 PrLD to phase separate is intimately connected to the ability to activate the transcriptional program of Ewing's sarcoma. Finally, fusion of short fragments of the EWSR1 PrLD to FLI1 yields proteins that are intrinsically aggregation prone in vitro and phenocopy EWS-FLI1 in inducing the gene-expression program of Ewing's sarcoma (Figure 1) .
The elegant studies of Boulay et al. firmly connect the ability of the EWSR1 PrLD to phase separate to the EWS-FLI1-driven transcriptional program that underpins Ewing's sarcoma . This important work raises several questions. For example, the material properties of the phase-separated EWS-FLI1 that enables the Ewing's sarcoma transcriptional program remain uncertain. Thus, further studies are needed to clarify whether EWS-FLI1 occupies a liquid phase, a hydrogel phase, or a solid fibril phase to recruit chromatin-remodeling factors and drive transcription. Precisely how the altered phase of EWS-FLI1 recruits BAF also remains uncertain. Previous studies indicate that EWSR1 PrLD fibrils can recruit RNA polymerase II to promote transcription (Kwon et al., 2013) , but whether this proposed mechanism operates in Ewing's sarcoma is unclear. Agents that prevent or reverse phase separation by EWS-FLI1 such as protein disaggregases could have therapeutic utility for Ewing's sarcoma (March et al., 2016) . Phosphorylation of multiple serine and threonine residues in the FUS PrLD promotes the liquid phase and prevents fibrillization (Monahan et al., 2017) . Thus, it will be interesting to explore whether increased phosphorylation of the EWS-FLI1 PrLD antagonizes fibrillization and the EWS-FLI1 transcriptional program. Finally, portions of the PrLDs of other human RNA-binding proteins such as FUS and TAF15 also get fused to transcription factors via chromosomal translocations that cause other cancers (Tan and Manley, 2009) . For example, a portion of the FUS PrLD gets fused to CHOP in liposarcoma and a portion of the TAF15 PrLD gets fused to Ciz in acute leukemia (Tan and Manley, 2009 ). It will be enlightening to elucidate whether the translocated FUS and TAF15 PrLDs also must phase separate to drive the aberrant transcriptional programs underlying these cancers.
